Background
Background Despite the burden of Despite the burden of depression, there remain few data on its depression, there remain few data on its economic consequencesin aninternational economic consequencesin aninternational context. context.
Aims Aims To explore the relationship
To explore the relationship between depression status (with and between depression status (with and without medical comorbidity), work loss without medical comorbidity), work loss and health care costs, using crossand health care costs, using crosssectional data from a multi-national study sectional data from a multi-national study of depression in primary care. of depression in primary care.
Method Method Primary care attendees were
Primary care attendees were screened for depression.Those meeting screened for depression.Those meeting eligibility criteria were categorised eligibility criteria were categorised according to DSM^IV criteria for major according to DSM^IV criteria for major depressive disorder and comorbid status. depressive disorder and comorbid status. Unit costs were attached to self-reported Unit costs were attached to self-reported days absent from work and uptake of days absent from work and uptake of health care services. health care services.
Results

Results Medical comorbidity was
Medical comorbidity was associated with a17^46% increase in associated with a17^46% increase in health care costs in five of the six sites, but health care costs in five of the six sites, but a clear positive association between costs a clear positive association between costs and clinical depression status was and clinical depression status was identified in only one site. identified in only one site.
Conclusions Conclusions The economic
The economic consequences of depression are influenced consequences of depression are influenced to a greater (and considerable) extent by to a greater (and considerable) extent by the presence of medical comorbidity than the presence of medical comorbidity than by symptom severity alone. by symptom severity alone.
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Despite ample evidence for the efficacy of Despite ample evidence for the efficacy of antidepressant medications and structured antidepressant medications and structured forms of psychotherapy, a series of internaforms of psychotherapy, a series of international studies have documented the modest tional studies have documented the modest rates of recognition and effective treatment rates of recognition and effective treatment attained in primary care for people suffering attained in primary care for people suffering from depression (Thornicroft & Sartorius, from depression (Thornicroft & Sartorius, 1993; Lepine 1993; Lepine et al et al, 1997; Simon , 1997; Simon et al et al, , 1999) . A manifest implication of these find-1999) . A manifest implication of these findings is that depression contributes heavily to ings is that depression contributes heavily to estimates of national and global burden of estimates of national and global burden of disease (Vos & Mathers, 2000) . However, disease (Vos & Mathers, 2000) . However, assessment of the economic consequences assessment of the economic consequences of depression via cost-of-illness studies at of depression via cost-of-illness studies at the population level (Kind & Sorensen, the population level (Kind & Sorensen, 1993; Rice & Miller, 1995) or clinical trials 1993; Rice & Miller, 1995) or clinical trials at the individual level (Lave at the individual level (Lave et al et al, 1998; , 1998; Simon Simon et al et al, 1995; Simpson , 1995; Simpson et al et al, 2000) , 2000) have been restricted largely to industrialised have been restricted largely to industrialised countries to date. Thus, there remains a countries to date. Thus, there remains a paucity of information on the economic paucity of information on the economic consequences of depression in an interconsequences of depression in an international context, including patterns of renational context, including patterns of resource consumption, its effect on labour source consumption, its effect on labour participation and the impact of comorbidity participation and the impact of comorbidity on work loss or health care needs. on work loss or health care needs.
METHOD METHOD
The overall aim of the Longitudinal InvestiThe overall aim of the Longitudinal Investigation of Depression Outcomes (LIDO) gation of Depression Outcomes (LIDO) study was to assess associations between study was to assess associations between quality of life and economic and de quality of life and economic and depression pression outcomes, based on a multioutcomes, based on a multi-national national observational study with a prospective coobservational study with a prospective cohort of primary care patients with depreshort of primary care patients with depression (Herrman sion (Herrman et al et al, 2002) . The specific , 2002) . The specific objectives of the economic dimension of objectives of the economic dimension of the LIDO study were: to develop a research the LIDO study were: to develop a research method for collection of individual service method for collection of individual service utilisation and costs data, and site-level utilisation and costs data, and site-level socio-demographic and service profiles; to socio-demographic and service profiles; to describe and compare service utilisation describe and compare service utilisation and cost differences within and between and cost differences within and between sites; and to explore site-specific and sites; and to explore site-specific and cross-cultural relationships between service cross-cultural relationships between service costs, depression symptoms, quality of life costs, depression symptoms, quality of life and functioning. Further description of the and functioning. Further description of the methods used and examination of the longmethods used and examination of the longitudinal relationship between costs, depresitudinal relationship between costs, depression and treatment are reported elsewhere sion and treatment are reported elsewhere (Chisholm (Chisholm et al et al, 2001 (Chisholm et al et al, , 2001a . The focus of the ). The focus of the present paper is a cross-sectional baseline present paper is a cross-sectional baseline analysis of costs, depression status and analysis of costs, depression status and comorbidity. This takes advantage of the comorbidity. This takes advantage of the larger sample of subjects who met the initilarger sample of subjects who met the initial eligibility criteria (depressive symptoms al eligibility criteria (depressive symptoms at baseline assessment) but who did not at baseline assessment) but who did not form part of the longitudinal investigation form part of the longitudinal investigation of cases meeting the full DSM-IV (Ameriof cases meeting the full DSM-IV (American Psychiatric Association, 1994) criteria can Psychiatric Association, 1994) criteria for major depressive disorder (see Simon for major depressive disorder (see Simon et al et al, 2002) .
, 2002). Radloff, 1977) . In rating scale, CES-D; Radloff, 1977) . In order to undertake subgroup analyses of order to undertake subgroup analyses of gender differences, booster sampling of gender differences, booster sampling of men was carried out in each site (a target men was carried out in each site (a target quota of one-third of recruited subjects). quota of one-third of recruited subjects). Written informed consent was obtained Written informed consent was obtained from participating subjects following a from participating subjects following a description of the study. For patients meetdescription of the study. For patients meeting the initial eligibility criteria, a baseline ing the initial eligibility criteria, a baseline assessment was conducted that included assessment was conducted that included administration of a depression diagnostic administration of a depression diagnostic , 1994) and other measures of sociodemographic status and service contact. Pademographic status and service contact. Patients with a chronic medical or psychiatric tients with a chronic medical or psychiatric comorbid condition were eligible, but those comorbid condition were eligible, but those with a known organic or major psychiatric with a known organic or major psychiatric disorder (dementia, psychosis, bipolar disorder (dementia, psychosis, bipolar disorder) were excluded. A concurrent disorder) were excluded. A concurrent conditions checklist was used to identify conditions checklist was used to identify subjects with one or more out of 12 major subjects with one or more out of 12 major chronic medical conditions (Wells chronic medical conditions (Wells et al et al, , 1991) , comorbid anxiety was assessed via 1991), comorbid anxiety was assessed via the Hopkins Symptom Checklist (SCL-90, the Hopkins Symptom Checklist (SCL-90, with a cut-off score of 1.7; Derogatis with a cut-off score of 1.7; Derogatis et et al al, 1976) and high alcohol use was defined , 1976) and high alcohol use was defined as at least 21 units/week for men, 14 units/ as at least 21 units/week for men, 14 units/ week for women or at least six drinks on a week for women or at least six drinks on a single occasion in the previous month. single occasion in the previous month.
Sampling strategy Sampling strategy
Functional status was assessed using the 12-Functional status was assessed using the 12-item Short Form Health Survey (SF-12) item Short Form Health Survey (SF-12) physical component score (Ware physical component score (Ware et al et al, , 1995) . Patients receiving treatment for 1995). Patients receiving treatment for depression currently or in the previous 3 depression currently or in the previous 3 months were excluded from the study, so months were excluded from the study, so that the reference population for the analythat the reference population for the analysis is that of currently untreated cases of sis is that of currently untreated cases of depression seen in primary care. depression seen in primary care.
Principles and processes of service Principles and processes of service costing costing Measurement of resource use was carried Measurement of resource use was carried out via the administration of a service reout via the administration of a service receipt schedule adapted specifically for use ceipt schedule adapted specifically for use in this project from the Client Service Rein this project from the Client Service Receipt Inventory (CSRI; Chisholm ceipt Inventory (CSRI; Chisholm et al et al, , 2001 Chisholm et al et al, , 2001b . A range of primary care, psychi-). A range of primary care, psychiatric, social and general medical services atric, social and general medical services was identified that gave a comprehensive was identified that gave a comprehensive profile of potential service receipt for the profile of potential service receipt for the patient population in the six sites (Chisholm patient population in the six sites (Chisholm et al et al, 2001 , 2001a a). The three main categories of ). The three main categories of service contact were: primary care and service contact were: primary care and out-patient services out-patient services, which covered the fre-, which covered the frequency and average duration of contacts quency and average duration of contacts with primary care or mental health care with primary care or mental health care professionals; day care services, provided professionals; day care services, provided to several patients at a time and usually to several patients at a time and usually offering a combination of treatment for offering a combination of treatment for problems related to mental illness; and inproblems related to mental illness; and inpatient hospital services patient hospital services, incorporating both , incorporating both psychiatric and general medical admissions. psychiatric and general medical admissions.
A set of unit-cost templates was devel-A set of unit-cost templates was developed for computing the cost of services oped for computing the cost of services provided by both individual professionals provided by both individual professionals and facilities. Site-specific unit costs for each and facilities. Site-specific unit costs for each service are listed in Table 1 . Site-specific service are listed in Table 1 . Site-specific service costs were then converted into a service costs were then converted into a common currency via purchasing-power common currency via purchasing-power parities (World Bank, 2000) , which enables parities (World Bank, 2000) , which enables direct comparison of costs using the direct comparison of costs using the same metric (international dollars). In this same metric (international dollars). In this paper, we primarily report cost results in paper, we primarily report cost results in national currency units because the focus national currency units because the focus is more on site-specific rather than pooled is more on site-specific rather than pooled relationships. relationships.
Lost opportunities for employment Lost opportunities for employment were assessed via self-reported days absent were assessed via self-reported days absent from work. The costs of lost employment from work. The costs of lost employment were estimated by multiplying days absent were estimated by multiplying days absent from work by the local wage rate for the from work by the local wage rate for the occupational category of the patient. Other occupational category of the patient. Other indirect costs, such as reduced productivity indirect costs, such as reduced productivity while at work or informal care support, while at work or informal care support, were not collected in this study because of were not collected in this study because of expected measurement difficulties at the expected measurement difficulties at the international level. international level.
Analysis Analysis
The sampled population in each site was The sampled population in each site was split into four groups: (A) subclinical split into four groups: Total health care costs were made up of Total health care costs were made up of three categories: mental health out-patient three categories: mental health out-patient costs (contact with a psychiatrist, psycholocosts (contact with a psychiatrist, psychologist or other mental health worker, and atgist or other mental health worker, and attendance at a day care programme); general tendance at a day care programme); general medical out-patient visits (primary care medical out-patient visits (primary care doctor, non-mental health specialist physidoctor, non-mental health specialist physician or other health care worker such as a cian or other health care worker such as a nurse practitioner, plus day hospital attennurse practitioner, plus day hospital attendance for physical health problems); and dance for physical health problems); and general medical in-patient care (psychiatric general medical in-patient care (psychiatric admission in the 3 months prior to baseline admission in the 3 months prior to baseline would have excluded the subject from would have excluded the subject from the study). Costs of out-patient services the study). Costs of out-patient services were adjusted for the average duration of were adjusted for the average duration of visits. visits.
Analyses of variance (with the Scheffe Analyses of variance (with the Scheffé test for pairwise comparisons) and chitest for pairwise comparisons) and chisquared test statistics were used for testing squared test statistics were used for testing bivariate mean and proportional differbivariate mean and proportional differences between the four analytical groups ences between the four analytical groups A-D, respectively. Owing to the skewed A-D, respectively. Owing to the skewed 12 2 12 2 distribution of cost data, confidence interdistribution of cost data, confidence intervals for means were derived using bootvals for means were derived using bootstrapping, a non-parametric approach that strapping, a non-parametric approach that avoids strong distributional assumptions avoids strong distributional assumptions by employing large numbers of re-sampling by employing large numbers of re-sampling computations (Efron & Tibshirani, 1993) . computations (Efron & Tibshirani, 1993 A variety of different model specifications were fitted, including ordinary least tions were fitted, including ordinary least squares (OLS), with both an untransformed squares (OLS), with both an untransformed and log-transformed dependent variable, and log-transformed dependent variable, and also generalised linear modelling with and also generalised linear modelling with a gamma error distribution and a log-link a gamma error distribution and a log-link function. Our chosen model specification function. Our chosen model specification was an OLS regression with the log of total was an OLS regression with the log of total service cost (+1, to avoid zero values for service cost (+1, to avoid zero values for cost), which satisfied distributional ascost), which satisfied distributional assumptions (as well as homoscedasticity sumptions (as well as homoscedasticity and independence), provided slightly imand independence), provided slightly improved explanatory power and allowed proved explanatory power and allowed simplified inter-site comparison in terms simplified inter-site comparison in terms of proportionate effects of specified variof proportionate effects of specified variables on service costs (Diehr ables on service costs (Diehr et al et al, 1999; , 1999; Knapp Knapp et al et al, 2002) . , 2002).
RESULTS RESULTS
Clinical characteristics of the Clinical characteristics of the sampled population sampled population
Across the six participating sites, a total of Across the six participating sites, a total of 18 489 screens were carried out among pri-18 489 screens were carried out among primary care attendees, of whom 4662 (25%) mary care attendees, of whom 4662 (25%) met the study eligibility criteria (CESmet the study eligibility criteria (CES-D D4 416, and not treated in the previous 16, and not treated in the previous 3 3 months). Out of the 13 827 nonmonths). Out of the 13 827 non-eligible eligible screened subjects, 63% had a CES-D score screened subjects, 63% had a CES-D score 5 516, 10% were already being treated for 16, 10% were already being treated for depression and 2% expected to be moving depression and 2% expected to be moving away within the next year. Half of the eligiaway within the next year. Half of the eligible population agreed to participate in the ble population agreed to participate in the study, giving a baseline study sample of study, giving a baseline study sample of 2359 primary care patients with untreated 2359 primary care patients with untreated depression. Administration of the CIDI depression. Administration of the CIDI diagnostic interview revealed that 1193 diagnostic interview revealed that 1193 subjects met the full DSM-IV diagnostic subjects met the full DSM-IV diagnostic criteria for major depressive disorder (herecriteria for major depressive disorder (hereafter referred to as 'clinical depression'), after referred to as 'clinical depression'), whereas 166 subjects did not meet these criwhereas 166 subjects did not meet these criteria but nevertheless had depressive sympteria but nevertheless had depressive symptoms ('subclinical depression'). The mean toms ('subclinical depression'). The mean CES-D scores for the two groups were CES-D scores for the two groups were 29.9 (s.d. 29.9 (s.d.¼10.8) and 17.1 (s.d.
10.8) and 17.1 (s.d.¼8.7), re-8.7), respectively, which is a clinically and spectively, which is a clinically and statistically significant difference ( statistically significant difference (t t¼31.6; 31.6; P P5 50.001). Further splitting of the 0.001). Further splitting of the depression sample according to medical depression sample according to medical comorbidity status revealed that the largest comorbidity status revealed that the largest proportion of cases belonged to the cateproportion of cases belonged to the category of comorbid clinical depression (group gory of comorbid clinical depression (group D; an inter-site range of 21-43%), followed D; an inter-site range of 21-43%), followed by comorbid subclinical depression (group by comorbid subclinical depression (group B; 21-35%), non-comorbid subclinical B; 21-35%), non-comorbid subclinical depression (group A; 12-28%) and nondepression (group A; 12-28%) and noncomorbid clinical depression (group C; comorbid clinical depression (group C; 11-25%). 11-25%).
Socio-demographic characteristics Socio-demographic characteristics of the sampled population of the sampled population
Comparison of the socio-demographic Comparison of the socio-demographic characteristics of the sampled populations characteristics of the sampled populations who met the eligibility criteria for the study who met the eligibility criteria for the study in each site is given in Table 2 . The mean in each site is given in Table 2 . The mean age of subjects was close to 40 years in each age of subjects was close to 40 years in each site except for St Petersburg, where the site except for St Petersburg, where the mean was 47 years (s.d. mean was 47 years (s.d.¼16.2). Subjects 16.2). Subjects with comorbid depression were appreciably with comorbid depression were appreciably older than those with non-comorbid deolder than those with non-comorbid depression, as were those with subclinical as pression, as were those with subclinical as opposed to clinical depression. The average opposed to clinical depression. The average number of years of schooling for the total number of years of schooling for the total sample in each site ranged from 9.3 sample in each site ranged from 9.3 (s.d. 2.9) in St Petersburg; in all six sites, subjects with comorbid clinical depression subjects with comorbid clinical depression had fewer years of schooling. The striking had fewer years of schooling. The striking similarity with respect to the gender of the similarity with respect to the gender of the sampled populations -in each of the six sampled populations -in each of the six sites, women constituted two-thirds to sites, women constituted two-thirds to three-quarters of the sample -is an artefact three-quarters of the sample -is an artefact of the booster sampling of male attenders. of the booster sampling of male attenders. The proportion of subjects who were marThe proportion of subjects who were married ranged from one-quarter in Melbourne ried ranged from one-quarter in Melbourne to two-thirds in Be'er Sheva, but in all but to two-thirds in Be'er Sheva, but in all but the latter site, the subjects with clinical dethe latter site, the subjects with clinical depression were more likely to be unmarried. pression were more likely to be unmarried. The proportion of study subjects in employThe proportion of study subjects in employment ranged from approximately 50% in ment ranged from approximately 50% in Porto Alegre and St Petersburg to 67% in Porto Alegre and St Petersburg to 67% in Seattle, with rates consistently lower Seattle, with rates consistently lower among the comorbid groups. among the comorbid groups.
Rates and costs of resource Rates and costs of resource utilisation utilisation Table 3 provides a breakdown of the (un- Table 3 provides a breakdown of the (unadjusted) rates of contact and costs of readjusted) rates of contact and costs of resource use across the six sites. Rates of source use across the six sites. Rates of contact between sites were 5-14% for contact between sites were 5-14% for mental health out-patient visits, 94-100% mental health out-patient visits, 94-100% for general medical/primary care visits and for general medical/primary care visits and 5-18% for in-patient admissions. Across 5-18% for in-patient admissions. Across the six sites, mean utilisation for the six the six sites, mean utilisation for the six sampled populations in the 3 months presampled populations in the 3 months preceding baseline was 0.2-0.7 for mental ceding baseline was 0.2-0.7 for mental health out-patient visits, 1.5-8.0 for medihealth out-patient visits, 1.5-8.0 for medical out-patient or primary care attendances cal out-patient or primary care attendances and 0.1-0.2 for in-patient days (not tabuand 0.1-0.2 for in-patient days (not tabulated). Both the rate (%) and amount of lated). Both the rate (%) and amount of contact were typically highest among subcontact were typically highest among subjects with clinical depression who had a jects with clinical depression who had a medical and/or psychiatric comorbidity. medical and/or psychiatric comorbidity. The mean costs of this resource utilisation The mean costs of this resource utilisation (for the sampled populations as a whole, (for the sampled populations as a whole, not just service users) are reported in Table  not just service users) are reported in Table  3 (costs are expressed in national curren-3 (costs are expressed in national currencies, but can be converted into US dollars cies, but can be converted into US dollars or other monetary units using the set of or other monetary units using the set of purchasing-power-parity conversion factors purchasing-power-parity conversion factors provided in Table 1 ). Focusing on total provided in Table 1 ). Focusing on total health care costs -similar findings are health care costs -similar findings are obtained for the three subcategories of obtained for the three subcategories of resource cost -we find the following. resource cost -we find the following.
(a) (a) Hypothesis 1 (C Hypothesis 1 (C4 4A): Clinical depres-A): Clinical depression is more costly than subclinical sion is more costly than subclinical depression (no medical comorbidity) depression (no medical comorbidity). . In all sites except St Petersburg In all sites except St Petersburg costs are higher, most notably in Be'er costs are higher, most notably in Be'er Sheva and Porto Alegre (40% higher) Sheva and Porto Alegre (40% higher) and Barcelona (300%). However, and Barcelona (300%). However, none of these differences is statistically none of these differences is statistically significant at the 5% level. significant at the 5% level. Clinical depression is more costly than subclinical sion is more costly than subclinical depression in comorbid cases. depression in comorbid cases. Costs Costs are higher in five of the six sites (10-are higher in five of the six sites (10-50%); in Be'er Sheva, costs are 40% 50%); in Be'er Sheva, costs are 40% lower. Again, these differences do not lower. Again, these differences do not reach statistical significance. reach statistical significance. In all sites except St Petersburg costs are appreciably higher: by a costs are appreciably higher: by a factor of 2 in Melbourne, Porto Alegre factor of 2 in Melbourne, Porto Alegre and Seattle, a factor of 3 in Be'er and Seattle, a factor of 3 in Be'er Sheva and a factor of 4 in Barcelona. Sheva and a factor of 4 in Barcelona. Using the Scheffe test for pairwise Using the Scheffé test for pairwise comparisons, the difference or total comparisons, the difference or total health care costs reached statistical health care costs reached statistical significance only in Seattle (and also in significance only in Seattle (and also in Melbourne for general medical outMelbourne for general medical outpatient costs). patient costs). Costs are considerably higher in all Costs are considerably higher in all sites (over 100% higher in Melbourne sites (over 100% higher in Melbourne and Seattle; 20-50% higher elsewhere). and Seattle; 20-50% higher elsewhere). Again, the difference reached statistical Again, the difference reached statistical significance only in Seattle. significance only in Seattle.
An overview of the cost differences for each An overview of the cost differences for each hypothesis and site is given in Fig. 1 . hypothesis and site is given in Fig. 1 . 
Rates and costs of work disability Rates and costs of work disability
Incidence of self-reported days absent from Incidence of self-reported days absent from work ranged from 20% of cases in Porto work ranged from 20% of cases in Porto Alegre to 55% in Seattle, whereas the Alegre to 55% in Seattle, whereas the average number of days taken off work in average number of days taken off work in the previous 3 months ranged from 1.4 the previous 3 months ranged from 1. (Table 4) . By attaching site-and occupation-specific daily attaching site-and occupation-specific daily wage rates to work absences, an estimate wage rates to work absences, an estimate (in human capital) of the costs of lost pro-(in human capital) of the costs of lost productivity can be obtained. This approach ductivity can be obtained. This approach reveals that the monetary value accorded reveals that the monetary value accorded to these lost work days constitutes an apto these lost work days constitutes an appreciable element of the overall economic preciable element of the overall economic costs of depression. In five of the six study costs of depression. In five of the six study sites the cost of lost work days was somesites the cost of lost work days was somewhat less than the total cost of health care, what less than the total cost of health care, but nevertheless represented 15-40% of the but nevertheless represented 15-40% of the total combined costs of health care and total combined costs of health care and work loss. In the sixth site (Barcelona), lost work loss. In the sixth site (Barcelona), lost work day costs were 75% greater than total work day costs were 75% greater than total health care costs. health care costs.
With respect to the four subgroups, we With respect to the four subgroups, we found weak support for the hypothesised found weak support for the hypothesised excess costs associated with clinical depresexcess costs associated with clinical depression status: costs in the non-comorbid sion status: costs in the non-comorbid groups (Hypothesis 1: C groups (Hypothesis 1: C4 4A) were similar A) were similar in three of the sites but at least doubled in in three of the sites but at least doubled in Be'er Sheva and Melbourne (difference not Be'er Sheva and Melbourne (difference not significant at the 5% level) and St Peterssignificant at the 5% level) and St Petersburg, whereas the costs in the comorbid burg, whereas the costs in the comorbid groups (Hypothesis 2: D groups (Hypothesis 2: D4 4B) were higher B) were higher by a factor of 3 in Barcelona (Scheffe test: by a factor of 3 in Barcelona (Scheffé test: P P5 50.05), Melbourne and St Petersburg 0.05), Melbourne and St Petersburg but actually lower in Be'er Sheva and Seatbut actually lower in Be'er Sheva and Seattle. The hypothesised increase in the numtle. The hypothesised increase in the number and cost of lost work days among ber and cost of lost work days among those with comorbid depression was not those with comorbid depression was not supported by these data (Hypotheses 3 supported by these data (Hypotheses 3 and 4: B and 4: B4 4A; D A; D4 4C). In Be'er Sheva and C). In Be'er Sheva and Melbourne, costs were in fact significantly Melbourne, costs were in fact significantly lower in the comorbid groups (Scheffe test: lower in the comorbid groups (Scheffé test: P P5 50.05). 0.05).
Multivariate analysis Multivariate analysis
Six site-specific regression models were deSix site-specific regression models were developed in order to assess the contribution veloped in order to assess the contribution of depression status and medical comorbidof depression status and medical comorbidity towards excess costs of health care ity towards excess costs of health care (Table 5) . Using the natural logarithm of (Table 5) . Using the natural logarithm of total health service cost as the dependent total health service cost as the dependent variable and controlling for key sociovariable and controlling for key sociodemographic and clinical variables, we demographic and clinical variables, we found a significant proportionate increase found a significant proportionate increase in cost attributable to being clinically in cost attributable to being clinically depressed (as ascertained by the CIDI) in depressed (as ascertained by the CIDI) in Porto Alegre (52%), a modest increase Porto Alegre (52%), a modest increase in Barcelona, Seattle and St Petersburg in Barcelona, Seattle and St Petersburg (4-18%) and a decrease in Be'er Sheva (4-18%) and a decrease in Be'er Sheva and Melbourne (4-16% less). With respect and Melbourne (4-16% less). With respect to medical comorbidity, there was a signito medical comorbidity, there was a significant effect in Barcelona, Be'er Sheva, ficant effect in Barcelona, Be'er Sheva, Melbourne and Seattle (costs increase by Melbourne and Seattle (costs increase by 24-46%) and a lesser effect in Porto Alegre 24-46%) and a lesser effect in Porto Alegre (17% increase). In St Petersburg, costs were (17% increase). In St Petersburg, costs were 15% lower in medically comorbid cases. 15% lower in medically comorbid cases.
A range of other factors had an impact A range of other factors had an impact on costs but the only consistent finding on costs but the only consistent finding was for the physical component score of was for the physical component score of the SF-12, which showed a statistically the SF-12, which showed a statistically significant negative relationship in all sites, significant negative relationship in all sites, reflecting a lowering of costs as the score reflecting a lowering of costs as the score decreases towards no physical illness. Psydecreases towards no physical illness. Psychiatric comorbidity had a discernible effect chiatric comorbidity had a discernible effect in Seattle -anxiety increased costs by in Seattle -anxiety increased costs by nearly 50%, whereas high alcohol use nearly 50%, whereas high alcohol use reduced costs by 35% -but elsewhere had reduced costs by 35% -but elsewhere had no significant or consistent influence. Overno significant or consistent influence. Overall, the multivariate models had quite low all, the multivariate models had quite low explanatory power (adjusted explanatory power (adjusted R R 2 2 values were values were 8-18%) and provided no consistent cost re-8-18%) and provided no consistent cost relationships across all sites other than the lationships across all sites other than the medical comorbidity and physical illness medical comorbidity and physical illness score. score.
DISCUSSION DISCUSSION
Depression status, medical Depression status, medical comorbidity and resource costs comorbidity and resource costs In view of previous international studies inIn view of previous international studies indicating the high prevalence, enduring disdicating the high prevalence, enduring disability and undertreatment of depression ability and undertreatment of depression in primary care (Thornicroft & Sartorius, in primary care (Thornicroft & Sartorius, 1993; Lepine 1993; Lepine et al et al, 1997; Simon , 1997; Simon et al et al, , 1999) , the LIDO study was undertaken to 1999), the LIDO study was undertaken to explore the cross-sectional and longitudinal explore the cross-sectional and longitudinal relationship between depression symptoms, relationship between depression symptoms, quality of life and economic outcomes in a quality of life and economic outcomes in a number of diverse cultural settings. Using number of diverse cultural settings. Using the baseline assessments of all subjects with the baseline assessments of all subjects with depression who met the initial eligibility depression who met the initial eligibility criteria, this paper addressed the question criteria, this paper addressed the question of whether depression severity or medical of whether depression severity or medical comorbidity are associated with higher comorbidity are associated with higher health care costs and absence from work. health care costs and absence from work. By excluding those not currently treated By excluding those not currently treated for depression, we focused on the use of for depression, we focused on the use of general medical services rather than the general medical services rather than the costs of depression treatment. Our primary costs of depression treatment. Our primary finding is that, across the six international finding is that, across the six international study sites, unadjusted levels and associated study sites, unadjusted levels and associated costs of resource utilisation and work discosts of resource utilisation and work disability show a clear (but often statistically ability show a clear (but often statistically non-significant) tendency to be higher in non-significant) tendency to be higher in clinical clinical v v. subclinical depression and in . subclinical depression and in medically comorbid medically comorbid v.
v. discrete depression. discrete depression. Controlling for the effect of key socioControlling for the effect of key sociodemographic and relevant clinical characterdemographic and relevant clinical characteristics via siteistics via site-specific regression analyses specific regression analyses confirmed that medical comorbidity was confirmed that medical comorbidity was associated with a 17-46% increase in associated with a 17-46% increase in health care costs in five of the six sites. health care costs in five of the six sites. However, such a clear positive association However, such a clear positive association was not observed in relation to costs and was not observed in relation to costs and clinical depression status. A potential exclinical depression status. A potential explanation for the latter finding is that study planation for the latter finding is that study subjects may not have met the full diagnossubjects may not have met the full diagnostic criteria for major depressive disorder for tic criteria for major depressive disorder for the whole 3-month retrospective cost perithe whole 3-month retrospective cost period, whereas by definition the presence of od, whereas by definition the presence of a chronic medical illness is less subject to a chronic medical illness is less subject to fluctuation over time. In addition, the large fluctuation over time. In addition, the large amount of unexplained variance reduces amount of unexplained variance reduces our ability to detect differences associated our ability to detect differences associated with depression or medical comorbidity. with depression or medical comorbidity. Our findings are consistent with earlier Our findings are consistent with earlier studies that showed a strong association bestudies that showed a strong association between depression and medical or physical tween depression and medical or physical comorbidity. For example, an earlier analycomorbidity. For example, an earlier analysis of health care costs among primary care sis of health care costs among primary care patients with recognised depression in one patients with recognised depression in one of the study sites (Seattle) found that on a of the study sites (Seattle) found that on a multiplicative (logarithmic) scale depression multiplicative (logarithmic) scale depression was associated with a 50-75% increase in was associated with a 50-75% increase in health service costs at all levels of medical health service costs at all levels of medical comorbidity (Simon comorbidity (Simon et al et al, 1995) . A number , 1995). A number of studies have also demonstrated the influof studies have also demonstrated the influence of psychiatric comorbidity on the ence of psychiatric comorbidity on the service utilisation rates of people with service utilisation rates of people with depression, including an analysis of the depression, including an analysis of the US National Co-morbidity Survey, which US National Co-morbidity Survey, which showed that having a comorbid (alcohol showed that having a comorbid (alcohol or non-alcohol) disorder was associated or non-alcohol) disorder was associated with an increased likelihood of service utiliwith an increased likelihood of service utilisation (Wu sation (Wu et al et al, 1999) . In the sampled , 1999). In the sampled populations that made up the LIDO study, populations that made up the LIDO study, however, we did not find a consistent trend however, we did not find a consistent trend in terms of the impact of psychiatric comorin terms of the impact of psychiatric comorbidity on costs. This may be attributable in bidity on costs. This may be attributable in part to the limited measurement of these part to the limited measurement of these comorbidities in the present study. comorbidities in the present study.
Economic burden of untreated Economic burden of untreated depression in primary care depression in primary care
An important outcome of this research has An important outcome of this research has been the generation of detailed resource been the generation of detailed resource utilisation and costs data in a number of utilisation and costs data in a number of culturally diverse primary care settings, culturally diverse primary care settings, based on a common methodology and based on a common methodology and accompanying protocol. Such data are not accompanying protocol. Such data are not only valuable within the national contexts only valuable within the national contexts of participating study sites, but are also of participating study sites, but are also potentially informative at an international potentially informative at an international level of comparison. Using purchasinglevel of comparison. Using purchasingpower parities to convert total health care power parities to convert total health care consumption per subject into US dollars, consumption per subject into US dollars, for example, reveals that the economic burfor example, reveals that the economic burden of currently untreated depression in den of currently untreated depression in primary care either approaches or exceeds primary care either approaches or exceeds average per capita health care expenditures average per capita health care expenditures (World Health Organization, 2001 ) in four (World Health Organization, 2001 ) in four of the six study sites. This economic burden of the six study sites. This economic burden is substantially increased if the cost of lost is substantially increased if the cost of lost work days is also included; 3.7 work days work days is also included; 3.7 work days on average (inter-site range: 1.5-8.0) were on average (inter-site range: 1.5-8.0) were lost for the total baseline sample in the 3-lost for the total baseline sample in the 3-month period prior to baseline assessment, month period prior to baseline assessment, at a converted cost of $225 per subject. In at a converted cost of $225 per subject. In addition to these whole days of lost work, addition to these whole days of lost work, but not measured here, so-called 'cut-back but not measured here, so-called 'cut-back days' are a further important source of lost days' are a further important source of lost productivity in the working population productivity in the working population (Kessler & Frank, 1997) . These estimates (Kessler & Frank, 1997) . These estimates may diverge from that estimated for a may diverge from that estimated for a population of treated population of treated primary care attenprimary care attenders; however, the follow-up of these subders; however, the follow-up of these subjects at 9 months suggests that costs jects at 9 months suggests that costs remain quite similar overall (additional remain quite similar overall (additional depression-specific treatment costs are offset depression-specific treatment costs are offset by reduced work days lost and health care by reduced work days lost and health care consultations), in part because only a modconsultations), in part because only a modest proportion of subjects received treatment est proportion of subjects received treatment (Simon (Simon et al et al, 2002) . , 2002).
Health system disparities and the Health system disparities and the challenges of cross-cultural health challenges of cross-cultural health services research services research
In spite of the consistent methodology used, In spite of the consistent methodology used, we see a marked disparity in terms of we see a marked disparity in terms of resource costs associated with health care resource costs associated with health care utilisation and lost work days, most notautilisation and lost work days, most notably in St Petersburg, where a forbidding bly in St Petersburg, where a forbidding combination of societal stigma, health combination of societal stigma, health system reform, low health professional system reform, low health professional salaries and financial barriers to access at salaries and financial barriers to access at the user level means that our estimated the user level means that our estimated health care costs are not just relatively but health care costs are not just relatively but also absolutely low. Such fundamental also absolutely low. Such fundamental differences in health system characteristics differences in health system characteristics present a major challenge to multicultural present a major challenge to multicultural studies that seek to measure the costs or studies that seek to measure the costs or cost-effectiveness of mental health care. In cost-effectiveness of mental health care. In the LIDO study, a deliberate attempt was the LIDO study, a deliberate attempt was made to collect data relating to modes of made to collect data relating to modes of health care financing and provision as well health care financing and provision as well as perceived barriers to access (Chisholm as perceived barriers to access (Chisholm et et al al, 2001 , 2001a a). However, the resulting site-level ). However, the resulting site-level disparity required us to focus more on sitedisparity required us to focus more on sitespecific rather than pooled analyses, in specific rather than pooled analyses, in order to determine whether there were siorder to determine whether there were similar cost trendsmilar cost trends -such as a proportionate such as a proportionate increase associated with medical comorbidincrease associated with medical comorbidity -across the six diverse primary care setity -across the six diverse primary care settings. One drawback of such a site-specific tings. One drawback of such a site-specific analytical strategy is the loss of analytical analytical strategy is the loss of analytical power that would be available for pooled power that would be available for pooled analyses. Even with samples of more than analyses. Even with samples of more than 300 subjects per site, and despite the magni-300 subjects per site, and despite the magnitude of certain cost differences between the tude of certain cost differences between the four subgroups, results did not generally four subgroups, results did not generally reach statistical significance at the 10% reach statistical significance at the 10% level. Such non-significant findings are in level. Such non-significant findings are in part attributable to the fact that all subjects part attributable to the fact that all subjects at baseline assessment had depressive sympat baseline assessment had depressive symptoms (CES-D toms (CES-D4 416), but are also determined 16), but are also determined by the skewed distribution of resource by the skewed distribution of resource utilisation rates and costs, which is a comutilisation rates and costs, which is a common feature of these types of data (Sturm mon feature of these types of data (Sturm et al et al, 1999) .
, 1999). Cross-sectional analyses such as these Cross-sectional analyses such as these have inherent restrictions, notably the have inherent restrictions, notably the absence of follow-up assessment that absence of follow-up assessment that allow the examination of longitudinal allow the examination of longitudinal relationships among resource costs, work relationships among resource costs, work absences and depression outcomes. Exabsences and depression outcomes. Examination of these prospective associations amination of these prospective associations was a further objective of the LIDO study was a further objective of the LIDO study and the results are reported elsewhere and the results are reported elsewhere (Simon (Simon et al et al, 2002) . Our hope is that the , 2002). Our hope is that the economic investigations undertaken as part economic investigations undertaken as part of this observational study collectively lead of this observational study collectively lead to improved understanding, over time and to improved understanding, over time and across cultures, of the complex interaction across cultures, of the complex interaction among depression symptoms (alone and in among depression symptoms (alone and in combination with other morbidity), ecocombination with other morbidity), economic costs and treatment outcomes. Such nomic costs and treatment outcomes. Such insights into the current, largely untreated insights into the current, largely untreated burden of depression will, we hope, stimuburden of depression will, we hope, stimulate greater efforts to develop cost-effective, late greater efforts to develop cost-effective, primary-care-based interventions for deprimary-care-based interventions for depressive disorders and their associated pressive disorders and their associated comorbidities. comorbidities.
Wu, L., Kouzis, A. & Leaf, P. (1999) Wu, L., Kouzis, A. & Leaf, P. (1999) Influence of Influence of comorbid alcohol and psychiatric disorders on utilization comorbid alcohol and psychiatric disorders on utilization of mental health services in the National Co-morbidity of mental health services in the National Co-morbidity Survey. Survey. Marked disparities in costs were apparent across primary care settings, stemming from differences in health system characteristics including access to and financing of from differences in health system characteristics including access to and financing of care. care.
& & Medical comorbidity has at least as much influence as symptom severity on the Medical comorbidity has at least as much influence as symptom severity on the costs of depression. costs of depression.
LIMITATIONS LIMITATIONS
& & The marked health system and cost differences found between participating sites
The marked health system and cost differences found between participating sites made data pooling inadvisable (with consequent effects on study power). made data pooling inadvisable (with consequent effects on study power). Multivariate models of the interrelationship between health care costs, depression status and comorbidity were only able to explain a modest amount of observed cost status and comorbidity were only able to explain a modest amount of observed cost variation. variation.
& & Reported costs relate only to currently untreated depression and therefore may
Reported costs relate only to currently untreated depression and therefore may diverge from estimates for treated depression. diverge from estimates for treated depression.
